Novel system for generating cytotoxic effector lymphocytes using carcinoembryonic antigen (CEA) peptide and cultured dendritic cells.
We have established a practical system for generating antitumor effector lymphocytes using the tumor antigen peptide CEA and cultured dendritic cells (DCs), and have also characterized effector cells. DCs were induced from the adherent cell population of autologous peripheral blood mononuclear cells (PBMCs) obtained from HLA-A0201 normal or tumor-bearing donors using IL-4 and GM-CSF. The cultured DCs were shown to express class I, class II, CD80 and CD86 molecules. The PBMCs were stimulated for 7 days with the DCs pulsed with the HLA-A0201-restricted CEA peptide CEA9 671 and then expanded in an anti-CD3 antibody (1 microgram/ml)-coated flask in the presence of a 80 U/ml IL-2 (IL-2/CD3 system). The effector cells, which were designated as CEA peptide-pulsed dendritic cell-activated killer (CEA-PDAK) cells, were preferentially CD3+CD8+, and capable of killing T2 cells pulsed with CEA peptide but not T2 cells alone. The CA-PDAK cells also lysed the gastric cancer cell line KATO III (HLA-A0201, CEA (+)), but not the WiDr (HLA-A2402, CEA(+)) cells. The cytotoxicity was abrogated when the CEA-PDAK cells were treated with anti-TCR alpha beta antibody or when the target cells were treated with the anti-class I antibody prior to the cytotoxicity assay. The CEA-PDAK cells exerted their cytotoxic activity even in the presence of a high amount of CEA protein at the effector phase, which mimicked the clinical setting. The CEA-PDAK cells showed approximately a hundred-fold expansion in total cell numbers yielded without any loss of the specific lysis, when stimulated with the IL-2/CD3 system compared to those stimulated with IL-2 alone. The TCR V beta gene analysis for the CEA-PDAK cells, conducted by means of RT-PCR-Southern blotting, demonstrated oligoclonal expression of TCR beta 7 and 12, and the latter was shown to be responsible for the killing activity. SSCP analysis indicated the clonotype of the TCR V beta 12 gene, indicating a selective expansion of lymphocytes bearing a limited TCR variable region by the stimulation with CEA peptide-pulsed DCs. Taken together, the effector lymphocytes reactive with the CEA antigen can be generated from PBMCs with the antigenic CEA peptide and cultured DCs. The IL-2/CD3 system is effective and practical in activating the effector cells for the clinical use of CEA-PDAK cells. Adoptive immunotherapy using this system may be promising for treating CEA-expressing tumors.